quantification is a major aim of forest ecology in particular. 47 Of special interest are processes that might enable very large numbers of species to coexist 48 in tropical rainforests (Wright 2002 ). The long-running debate over the identity of these 49 processes has been given fresh impetus in recent years by findings that the observed non-50 spatial characteristics of tropical tree communities (such as species diversity or abundances) 51 are described well by neutral models that assume ecological equivalence among species between mingling and segregation of heterospecifics (Fig. 1) . 130 We considered three statistics describing within-species structure and four describing 131 between-species structure (these are summarised in Tables 1 and 2 ). Together, these 132 statistics employ the principal spatial and non-spatial pieces of information available for the 133 construction of statistics in plant community ecology (Table 1) , and so allowed us to draw 134 broad conclusions about the ability of groups of spatial statistics to detect the processes 135 that we model.
136
The three measures describing within-species spatial structure that we considered were the 137 degree of aggregation (Coomes et al. 1999) , the measure of interspecific segregation (Dixon 
189
Thirty realisations of each mechanism were generated so that the variability in the 190 properties of the resulting spatial patterns could be assessed, and the spatial measures 191 defined in Table 2 were calculated for each realisation (parameterisations were consistent 192 across realisations). We then randomly re-assigned species identities (while preserving Table S2 ) in order to assess changes in the sensitivity of the statistics used to the modelled 198 mechanism. Finally, we ran another twenty-five simulations in which mechanisms were 199 pairwise combined at each of three defined strengths (Table S3) The ability of each statistic to discriminate among the mechanisms of community assembly 218 was initially visually assessed on the basis of all simulation results (e.g . Fig 3(a) ). For scale-219 dependent measures, information from the radius or radii at which differences among the 220 mechanisms appeared greatest was used to construct boxplots of results; scale-221 independent measures were summarised immediately as boxplots (e.g. Figs. 2(b) & 3(b) ). 222 The overlap of these boxplots was again assessed visually, and distributions of values 223 plotted for the radius at which overlap was minimised (e.g. Fig. S3 ). These distributions 224 were finally characterised by their first three moments -mean, standard deviation and 225 skewness (e.g. Table S6 ). We did not formally measure differences between results of 226 different models as any such measure would be a function of arbitrary parameter settings 227 rather than of fundamental differences between modelled mechanisms. Instead, we use the 228 additional permutations and simulations described above to compare our results to those 229 generated by random reassignment of species identities, and to conduct a sensitivity 230 analysis to assess the robustness of our findings to variations in the strength of the 231 modelled mechanisms in isolation and in pairwise combinations.
232
Having identified the measures that were most successful in distinguishing the modelled 233 mechanisms, we combined those based on different information (Table 1) Differences between the other mechanisms were limited, being restricted to some increase 262 in mean values through the niche, heteromyopia, neutral, lottery and Janzen-Connell 263 simulations, and some differences in the skews of the distributions. (Fig. S4 & These results allowed us to identify the measures that were most effective at discriminating 277 among the mechanisms we modelled. This was achieved most successfully at the 278 community level in all cases, where confounding variation between species had been 279 averaged out (differences in this interspecific variation among mechanisms were not found 280 to be as informative as the mean measures themselves). However, while species-level 281 results from each mechanism were found to overlap to some extent, differences remained 282 substantial enough to provide some discrimination of underlying mechanism.
283
Of the measures of within-species spatial structure, the proportion of conspecific 284 neighbours was superior, being able to distinguish all mechanisms at community level with 285 limited overlap only between the neutral and heteromyopia results (Fig. 3) . Two measures (Table S10) . A plot of the first two principal components showed that the first alone was 339 sufficient to detect most of the differences among the mechanisms, while the second was 340 required to separate the niche/lottery and neutral/heteromyopia mechanisms (Fig 8) . Given The use of measures of spatial structure to quantify intraspecific aggregation and 356 interspecific mingling is well established in both practical and theoretical research (e.g. Table  1 , and alternative definitions in terms of spatial point process functions are given in Table S4 . No edge correction was used because statistics were calculated from simulated communities projected on a torus, but such correction would be necessary for real-world data. Statistics are expressed here at the species level, with the exception of the spatial Simpson index which is only calculated at community level. Species-level statistics are subsequently averaged across species to community level (with the ISAR additionally normalised for species richness). Equations for this averaging are given in Table S5 . Table 3 : Principal characteristics of spatial patterns generated under each modelled mechanism in terms of scattering, exposure, and implications for turnover of species with distance (Beta-diversity).
Results are expressed relative to the neutral case, which has intermediate levels of scattering, exposure and turnover due to density-dependent mortality and dispersal limitation. Table S2 ). Arrows indicate direction of movement where results move in a consistent direction in statistical space with increasing strength of the modelled mechanism; results are circled otherwise. In (c), individual simulations are labelled by the two mechanisms used in each, along with a number (1-3) indicating the strength of each mechanism, from the three strengths given in Table S3 ( Figure 6a . The positions of each of the 30 simulations of each modelled mechanism on the first two principal components are shown; these components are explained in Table S10 . Mechanisms are abbreviated as: Nt = Neutral (black), Ni = Niche (red), JC = Janzen-Connell (blue), H = heteromyopia (brown), L = lottery (green).
